Muscarinic acetylcholine receptors potentiate the GABAergic transmission in the developing rat inferior colliculus.
Postsynaptic currents (PSCs) were recorded using the patch-clamp technique in neurons of the rat inferior colliculus (IC) to investigate the muscarinic modulation of the GABAergic transmission. In the presence of strychnine (0.5 microM) and kynurenic acid (1 mM), spontaneous GABAergic PSCs were observed in all IC neurons investigated. Muscarine (10 microM) greatly potentiated the frequency of these GABAergic PSCs (618% of the control). 4-DAMP (50 nM), a M3 receptor preferring antagonist, greatly blocked the muscarine-evoked PSC frequency increase. The muscarinic antagonists telenzepine (50 nM; M1 preferring), methoctramine (10 microM; M2 preferring), and himbazine (10 microM; M4 preferring), and the nicotinic antagonist mecamylamine (10 microM) did not significantly affect the muscarine effect. These findings indicate that the muscarinic modulation of the GABAergic transmission is primarily mediated by M3 receptors, while M1-, M2- and M4- and nicotinic receptors do not participate substantially. In the presence of tetrodotoxin (0.5 microM), muscarine failed to increase the PSC frequency indicating that its effect depended on the generation of spikes. We suggest that GABAergic interneurones express M3 receptors at some distance from the terminal. Their activation excites GABAergic interneurones, thereby enhancing GABA release in the IC. The muscarinic modulation of the GABAergic transmission may play an important role in the maturation of inhibitory synapses in the developing IC.